Pakistan is a developing country with more than half of its population located in rural areas. These areas neither have sufficient health care facilities nor a strong infrastructure that can address the health needs of the people. The expansion of Information and Communication Technology (ICT) around the globe has set up an unprecedented opportunity for delivery of healthcare facilities and infrastructure in these rural areas of Pakistan as well as in other developing countries. Mobile Health (mHealth)-the provision of health care services through mobile telephony-will revolutionize the way health care is delivered. From messaging campaigns to remote monitoring, mobile technology will impact every aspect of health systems. This paper highlights the growth of ICT sector and status of health care facilities in the developing countries, and explores prospects of mHealth as a transformer for health systems and service delivery especially in the remote rural areas.
Introduction
The use of Information and Communication Technologies in health care is generally referred as eHealth, telehealth or telemedicine. Simply put telemedicine is provisioning of healthcare services at a distance using ICT. eHealth not only refers to the role of ICT in healthcare, but also to a way of thinking, a state of mind, and a commitment to improve the standard of health care being provided worldwide by using the ICT industry [1] . eHealth is the intersection of Information Sciences, Computer Science, Information Technology and Healthcare. It deals with various approaches used in storage, retrieval, and transfer of information in healthcare and biomedicine. It includes computers as well as clinical guidelines, formal medical terminologies, and information and communication systems [2] .
Telehealth is transforming the systems of care throughout the world. It provides greater access to medical facilities and consultation, as well as sharing knowledge, experience, and training. Leap-frogging over prior barriers, ICT also has the potential to offer greater access to these services in developing countries [3] . The use of telehealth must be put in context of the critical health needs in each country, communication infrastructure, and likelihood for sustainability. Furthermore, it should be aimed at improving the indigenous capacity in providing health services and blending into the country's health care system [4] .
Telemedicine is primarily used to provide health care to the inaccessible and underprivileged areas. It has a strong affect in developing countries since it allows remote locations to get access to medical care and create local knowledge. It is more efficacious and have big influence especially in areas where experts are rare, distances are large and/or infrastructure is limited [5] . The history of telemedicine dates back to 1950, when it was first used at the National Bureau of Standards, United States [6] .
The rapid progress in ICT over the past few decades has brought about substantial advances in the quality of medical services provided to the patients. Developed countries are spending a lot of resources towards the integration of ICT with health care systems [2] . However, there are financial constraints in the developing countries that hamper their progress in telehealth [7] . They require technology transfer and capacity building sponsored by developed nations. Apart from financial constraints, the other important thing is the reforms in healthcare policy and a change of attitude towards eHealth [2] .
The expansion of mobile and wireless technologies around the world has set up an unprecedented opportunity for global health delivery. The International Telecommunication Union estimates that total mobile cellular subscriptions reached almost 6 billion by the year 2012, corresponding to a global penetration of 86% [8] , with more than 70% of them residing in developing countries. Mobile phone networks cover at least 90% of the world's population, including over 80% of those living in rural areas [9] .
Mobile health, now commonly referred to as mHealth capitalizes on the successes of the mobile telephony to deliver health information and care in an efficient and improved manner. This paper highlights the prospects for mHealth in Pakistan and other developing countries of the region. The rest of the paper is organized as follows: Sections 2 and 3 illustrate the ICT growth and healthcare facilities in the region respectively. Section 4 presents a detailed discussion on mHealth, its conceptual model, applications and projects. Section 5 highlights the future steps needed to be undertaken to make mHealth benefits far reaching. Concluding remarks are provided in Section 6 which is followed by references.
ICT Growth in Developing Countries
Information and Communication Technologies have served as perfect accelerator for social, economic and Industrial progress. The speed at which ICT is diffusing in the society has taken everybody by surprise. More interesting is the fact that developing countries have left the developed countries behind in terms of the increase in use of communications such as the mobile telephone subscriptions. Figures 1-4 show the ICT services subscriptions [8, [10] [11] [12] in the developing countries of South East Asian region.
This surge in the usage of internet, broadband, mobile phones, smart phones and related technologies can be effectively used to provide health services at a low cost.
The penetration can also help the health care services in reaching the remote areas where such facilities, infrastructure and services are patchy [13] . 
Health Care Facilities in Pakistan
Many developing countries have inadequate health care services and suffer from a dearth of doctors and other trained health care professionals. The inappropriate distribution of doctors, scratchy infrastructure of health care facilities, roads and transport make it even more difficult to provide health care in remote and rural areas. Moreover, where clinics and hospitals exist, they are often illequipped or beyond reach [14] . Figures 5 and 6 show the statistics pertaining to the physician density and hospital beds in developing countries of the region. Pakistan being a developing country lack even basic health care infrastructure. A brief summary of the core health indicators in the country is shown in Tables 1 and 2. 
mHealth
The advancements in ICT and related services have paved way for availability of cost effective facilities to the people around the globe [17] . As already pointed out, the accelerated penetration of electronic devices into new markets has fuelled interest in eHealth, i.e. the storage, transmission, and retrieval of digital data using electronic means to support health care at local and distant sites [18] . The use of wireless technologies with eHealth services is termed as mHealth. In general terms, mHealth is the application of mobile computing, medical sensors, and communication technologies for healthcare. They are created as a synergy of emerging mobile medical computing, medical sensor technologies, and communication technologies [19] . Mobile technology promises a wide range of functions through the use of intelligent handsets called Smartphones. The functions include remote diagnostic monitoring, data collection, information dissemination, and public education and alerts systems [20] . Some key uses of smartphones are shown in Figure 7 . Several platforms have been proposed to provide easy to use and cost effective solutions for remote patient doctor interaction over a cellular network [21, 22] . Moreover, several specifications have been put forth to conceptualize patient data management for hospitals and other type of health care facilities [23] [24] [25] .
MHealth has the potential to help developing countries combat many diseases. This includes communicable diseases such as tuberculosis. Messages and reminders can be sent to patients regarding their pills using mobile phones. Similarly, infant and maternal mortality can be reduced by delivering advice through SMS pregnant mothers and health information to community health workers [20] . 
Conceptual Model of mHealth System
Figure 8 shows conceptual model of a mHealth system [17] . The model highlights that a mobile phone, laptop, or PDA can be used to connect to the health system through GSM network or Internet. Using the internet, the web portal of the health system can be accessed which can be used to access patient record database maintained at health care facility. On the other hand, GSM network may link a user with the 24 × 7 support center that can provide emergency medical response or medical advice using tele-triage mode. These mHealth systems can be particularly beneficial in the areas that lack appropriate health care facilities and infrastructure. As indicated in earlier sections, such remote areas generally have access to ICT systems through a basic infrastructure. The availability these ICT facilities may be used to get medical advice from health care providers at remote locations through the support centers working round the clock.
These support centers have access to patient records as well as the health care providers and as a result, they can provide personalized health care advice to the patients.
mHealth Beneficiaries and Advantages
Many stakeholders can benefit from the advances in mHealth. These include individuals, government, health organizations, NGOs, employers, and suppliers. It has the potential to reduce per capita cost of healthcare while increasing or at least maintaining care quality.
Messages can enhance disease and epidemic awareness as well as the education of health service workers. All in all mHealth has a role to play in improving new "gross national happiness" indicators by producing a happier, healthier populace, and has the potential to transform health service delivery [20] . 
mHealth Applications
A number of mHealth applications are available in the market. Health service providers, whether public or private, are embracing the new technological solutions. An account of variety of such applications [9] follows: by a number of organizations throughout the world. These studies include application areas from least specialized (education and awareness) to most specialized (diagnostic and treatment support). Some of these are categorized here by their more specialized function. A detailed description of these projects is available in [26] . 
Education and Awareness

Future Steps
Public-Private Partnerships
Public-private partnerships have demonstrated to be the cornerstone of successful mHealth initiatives. Private sector has remarkable capacity to produce state-of-the-art solutions for public health challenges. Governments have access to existing infrastructure and networks, making them an essential entity in successful integration of mHealth frameworks into existing health systems. Furthermore, an active role must be taken in scaling up the existing pilot projects to full-fledged healthcare platforms [18] .
Health System Strengthening
Although mobile telecommunication devices will ease the burden on limited health care resources, thus making them available to more people than ever before but in order to tap the real potential of mHealth projects, their access to those seeking benefit must be ensured. This can on only be achieved by strengthening the health systems. A user centric framework is crucial to the success of these initiatives [18] .
Adopt a Systematic Approach [9]
A systematic approach is needed for exploring worthy opportunities and developing solutions. The approach must identify the real needs of the masses and design standards, platforms and models that address them. The approach should be tied to the national health strategy, in particular for developing healthcare human resources.
Encouraging Developers and Innovations
The variety of mHealth applications presented in earlier sections indicates that the impact of these applications has been significant. Hence, it is imperative that technological innovations to mobile phone products offer exciting new prospects for future mHealth projects, and developers must be encouraged to develop more innovative products [18] .
Aim for Scale [9]
The goals for mHealth projects must be ambitious and the focus should be on quick deployment of the most promising innovations and emphasis must be laid on pilot projects that have the ability to be scaled quickly.
Evaluations
mHealth is an emerging field with little experience or guidance on evaluation frameworks for implementations. Therefore the initiatives must be synthesized and information must be shared to ensure the availability of diverse resources on various aspects of project design, implementation, and management. The availability of practical information on mHealth implementation and evaluation can dramatically accelerate and ease the adoption of mobile technologies by groups working in health care sector [18] .
Conclusions
The field of mHealth is growing rapidly. It has proven to be beneficial through dozens of successfully implemented projects round the globe. Moreover, technological innovations will bring about enhanced benefits in the years to come.
Health needs in developing countries have grown at alarming pace and now include chronic diseases to go with communicable diseases. mHealth is well positioned to counter these challenges using current trends in ICT. Emerging technologies will also be an asset in tackling health needs of today and tomorrow.
Careful thought must also be put in creating incentives that encourage all stake holders to contribute in the development of mHealth. The long-term goal underlying all these efforts must be to ensure that mHealth programs have a significant and lasting influence on level health care across the globe particularly in the developing countries.
